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1. Lupin Root and Hypocotyl Diseases caused by Rhizoctonia 
90GE93 Field survey of  lupin root rots in the Northern Wheatbelt. 
90GE98 Effect of  time of  sowing on Rhizoctonia infection o f  lupins. 
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90GE93 
Field survey of lupin root diseases in the northern wheatbelt 
Location: 
Throughout the Northern Agricultural Region, but with the majority o f  sampling sites being 
within the Geraldton Advisory District. 
Aims: 
To determine the extent, severity and exact nature o f  fungi causing root and hypocotyl rots of 
lupins in the northern wheatbelt. 
Method: 
The survey sites selected were lupin crops that were adjacent to a road and were at 
approximately the correct stage of  growth when the sampling team found them. The survey 
route (roads) was selected to provide a representative sample o f  the Northern Agricultural 
Region. 
The starting point for each sampling transect was placed at least 300 metres from the corner of 
a paddock where possible, to avoid headlanded areas. Samples were not taken in headlands or 
double sown areas. 
The start o f  each survey transect was marked with plastic flagging tape tied to the fence, or 
other permanent landmark. 
Each paddock was sampled along a triangular transect, each side of  which was about 200 
metres. There were 30 sampling points every 20 metres along the transect at which 4 to 6 
plants were collected. 
Additionally, there were 15 sampling points, co—inciding with every second sampling point 
described above. At each o f  these points soil samples were taken (0 to 10 cm) and bulked to 
provide one soil sample per transect. Also, the number of  lupins in a 0.5 m x 1.0 m quadrat 
were counted (with the quadrat placed at 90 degrees to the direction of  sowing). The 
percentage o f  the surface covered by stubble and other debris (other than plants that had 
emerged since sowing) was estimated by comparison with a standard chart. The number of 
grass and broadleaf weeds were estimated for each quadrat and placed in a class (nil, 1 to 5, 6 
to 10, 11 to 20, more than 20). 
The landform and soil type were briefly described for each sampling site, and a description of 
the location recorded such that the site could be relocated by Departmental staff or the farmer. 
The plants collected from each site were assessed for incidence and severity o f  root and 
hypocotyl rots, and depth of  sowing. Also, each plant was scored for the presence or absence 
o f  herbicide damage and brown leaf spot. 
The soil sample was air dried, thoroughly mixed and then the number of  Pleiochaeta setosa 
spores estimated by the "most probable number" method. 
When the data for each site was compiled, the owners of  the properties were sent a summary 
of  the data and asked to complete a questionnaire. The information requested in this form 
related to the history o f  the paddock, the machinery and methods used to establish the crop, 
chemicals used on the crop, the rate and source of  seed used and the yield of  the crop. 
Questionnaires were sent out for all sites the owners of  which could be identified. 39 were 
completed and returned. 
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The data was entered into a spreadsheet and the mean for each parameter was calculated. A 
distribution of sowing depth the number of plants falling into each sowing depth class was 
also calculated. A distribution was also done for the means of each parameter from all sites, 
that is, the number of sites from which the mean of a parameter falls within a class. 
Results and comments: 
Plant density: The majority of sites (71) had fewer than 40 plants per square metre, of these 
13 had fewer than 25 plants. 35 sites had between 40 to 50 plants, and 17 sites had more than 
50 plants per square metre. 
Surface cover: None of the sites surveyed had sufficient surface cover to prevent wind 
erosion. Only 2 sites had more than 20% surface cover, whereas 97 had less than 5% surface 
cover. 
Sowing depth: Only 37 sites had sowing depths in the range of 40 mm to 60 mm, the 
recommended sowing depth for lupins being 50 mm. 84 sites had average sowing depths of 
less than 40 mm, of these 41 had average sowing depths of less than 30 mm. There were only 
4 sites at which the lupins were sown too deep. The average sowing depth of a site is only 
part of the story as the depth control within a site was also poor. Many of the sites had seeds 
left on the surface or sown at 80 to 100 mm, indicating poor seeding depth control within 
paddocks (Figure 1). This indicates that farmers need to look closely at how they sow lupins 
and the machinery they use. 
Hypocotyl rot: Only 22 sites had more than 20% of plants with hypocotyl lesions, while 60 
sites had less than 10% of plants affected. 12 sites had average severity scores of 1, and 44 
sites had average scores greater than 2 (on a scale of 1-5). However, this data is probably 
only representative of the level of hypocotyl rot in lupin crops in 1990 and different 
environmental conditions in other years may result in considerably higher levels. 
Root rot: The levels of root rot were higher than those of hypocotyl rot. There were 9 sites 
with more than 50% of plants with root rot lesions and 74 sites with more than 20% of plants 
affected. Only 19 sites had a root rot incidence of less than 10%. The lesion severity scores 
were in the region of 2-2.5 (on a scale of 1-5), 7 sites had an average severity score of less 
than 1.5 but 33 sites had an average lesion score of more than 2.5. Rhizoctonia was only 
isolated from 4% of lesioned root pieces plated onto water agar. 
Pleiochaeta spore counts: Spore counts were low in comparison to those encountered in 
southern and eastern wheatbelt areas. Only 13 sites had spore counts of more than 1000 
spores per gram of soil, whereas 76 had spore counts of less than 500. The spore counts 
appear to be low for the level of root rot encountered, since Rhizoctonia probably caused little 
of the root rot. Further work will be required to determine whether factors such as distribution 
of Pleiochaeta spores in the soil profile have contributed to the higher than expected levels of 
root rot. There was no correlation between root rot incidence and Pleiochaeta spore count. 
Zymograms: The zymograms that have been completed to date show that the vast majority 
of the Rhizoctonias isolated from hypocotyls (about 87%) and roots (about 55%) were ZG3, 
the legume hypocotyl attacking strain. Other isolates, ZG4 and ZG6, were also found in the 
survey but they were found at less than 10 sites. 
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Number of plants in a sowing depth class 
Site 1 
(mean 52 mm) 
Site 2 
(mean 50 mm) 
Site 3 
(mean 53 mm) 
Site 4 
(mean 50 mm) 
0 0 11 0 3 
1-10 0 5 0 4 
11-20 7 12 4 10 
21-30 28 14 14 20 
31-40 42 15 19 21 
41-50 47 15 22 28 
51-60 24 14 21 14 
61— 70 20 12 16 10 
71-80 15 9 11 9 
81-90 1 8 0 6 
91-100 3 3 0 0 
101+ 0 4 0 0 
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90GE98 
Effect o f  time of sowing on rhizoctonia infection of lupins 
Location: 
Department of  Agriculture site, Woorree. 
Aims: 
To examine the effects of  sowing lupins at various intervals after the start o f  the season on the 
level o f  Rhizoctonia hypocotyl rot. 
Methods: 
Lupin seeds were sown at weekly intervals and sampled for the level o f  hypocotyl rot three 
weeks after sowing. Seeds were sown at two sowing depths (2 cm and 6 cm) and then watered 
in with the equivalent of  20 mm o f  rainfall. The sowing dates were 4th, 11th, 18th and 25th of 
May and 8th o f  June 1990. Each sowing date was sampled at about three weeks after sowing 
and assessed for hypocotyl rot incidence and severity. 
Results: 
Table 2. Weekly rainfall during the experiment 
Week 1 2 3 4 5 6 7 89 
Rainfall (mm) 0.0 49.8 0.2 37.2 30.8 19.5 5.2 0.0 0.8 
Table 3. The incidence and severity of hypocotyl rot for each sowing date and the total rainfall from 
sowing to sampling (exduding initial hand water application) 
Sowing date May 4 May 11 May 18 May 25 June 8 
Hypocotyl rot 
Incidence (%) 28.2 40.7 32.0 26.6 8.1 
Severity (1) 2.25 2.22 132 2.38 2.48 
Total rainfall (mm) 50.0 118.0 71.8 87.5 25.5 
(1) Severity is the mean of the lesion score for infected plants on a scale o f  1 to 5. 
Conclusions: 
There is a relationship between the incidence of  hypocotyl rot and the amount o f  rainfall 
between sowing and sampling in this situation where seeds were sown into a wet seedbed. 
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2. "Eradu Patch" Disease o f  Lupins 
90EC24 Observations on stunt patch on the Eradu sandplain. 
90EC26 East Chapman patches — identification of  causal fungus. 
90GE94 Demonstration o f  effect of  deep cultivation on Eradu 
sandplain patches. 
90GE95 Demonstration of  effect o f  deep cultivation on Eradu 
sandplain patches. 
90BA61 Knockdown herbicide time and rate o f  application. 
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90EC24 
Observations on stunt patch on the eradu sandplain 
Location: 
East Chapman Research Station 
Aims: 
To study the development o f  stunted patches o f  lupins on the Eradu sandplain for evidence of 
the cause and possible strategies for control. 
Methods: 
PART 1: Points were selected in a grid over an area where patches were expected to develop. 
A one metre square plot was sampled (12 plants) on June 20 and July 17, 1990, and these were 
assessed for root and hypocotyl disease. Root and hypocotyl lesions were plated onto WA+A 
to isolate possible pathogens. When stunted patches o f  plants became apparent, the proportion 
o f  a plot that was in a patch was estimated. 
PART 2: Two pits were dug across the edge o f  patches in order to determine whether there 
may be some physical impediment to the growth o f  roots within patches. Depth o f  rooting 
and extent o f  lateral root growth was recorded as were soil moisture profiles and soil bulk 
density profiles. 
PART 3: Soil strength profiles were measured with a penetrometer to a depth of  42.5 cm. 
Each profile is the mean o f  a set o f  8 measurements. The profiles were taken in pairs inside 
and outside patches but near to the edges, each pair was taken so as to avoid differences in soil 
moisture profiles across the edge o f  the patch. 
PART 4: Soil samples were taken from inside and outside patches and tested for water 
repellancy. The number of  Pleiochaeta setosa spores in this soil was also estimated by the 




Table 4. The level of root and hypocotyl rot, the number of multinudeate Rhizoctonias isolated and the 
proportion of plots that were within patches (measured 20th June 1990) 
Plot 
number 
Disease level* Patch 
Hypocotyl Root 
1 0.25 (0) # 1.1 (0) 0 
2 0 (0) 2.7 (0) 1.0 
3 0.2 (0) 0.4 (0) 0 
4 0 (0) 1.3 (0) 0 
5 0.8 (1) 1.0 (0) 1.0 
6 0.3 (3) 2.8 (0) 1.0 
7 0 (0) 1.5 (0) 0 
8 0 (0) 2.8 (0) 1.0 
9 0 (0) 2.2 (1) 1.0 
10 0.2 (1) 3.0 (0) 1.0 
11 0 (0) 1.2 (1) 0 
12 0 (0) 0.6 (0) 0 
13 0.5 (3) 0 (0) 0 
14 0.9 (3) 0.5 (1) 1.0 
15 1.2 (4) 0.6 (0) 0 
16 0 (0) 1.9 (0) 0 
17 0.8 (4) 0.4 (0) 0 
18 0.8 (6) 0.7 (1) 0 
19 0.4 (0) 1.6 (0) 1.0 
20 0 (0) 0.2 (0) 0 
21 0.1 (1) 2.2 (0) 1.0 
22 0 (0) 2.0 (0) 1.0 
23 0.1 (0) 1.0 (0) 0 
24 0 (0) 1.6 (0) 0.5 
25 0 (0) 2.0 (0) 1.0 
26 0.1 (0) 0.3 (0) 0 
27 0.2 (1) 0.2 (0) 0 
28 0 (0) 1.7 (0) 1.0 
29 0.1 (0) 0.3 (0) 0.5 
30 0.9 (6) 0.2 (1) 05 
31 0 (0) 0.3 • (1) 0 
32 0.2 (1) 0.3 (0) 0 
* Disease level is the maximum disease score for each plant rated on a scale of 0 to 5, meaned for the 12 plants 
in the sample from each plot 
# The number in parentheses following the disease score is the number of multinucleate Rhizoctonias isolated 
from those lesions. 
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Table 5. The level of root and hypocotyl rot, the number of multinudeate Rhizoctonias isolated and the 
proportion of plots that were within patches. (measured 17th July 1990) 
Plot 
number 
Dice-age level * Patch 
Hypocotyl Root 
1 0 (0) 2.6 (0) 0 
2 0.1 (0) 2.7 (0) 1.0 
3 0.6 (0) 1.3 (0) 0 
4 0.2 (0) 2.6 (0) 0 
5 0.2 (0) 1.0 (0) 1.0 
6 0.1 (0) 2.6 (0) 1.0 
7 0 (0) 1.2 (0) 0 
8 0.2 (0) 2.0 (0) 1.0 
9 0.5 (0) 2.2 (0) 1.0 
10 0.1 (0) 1.8 (0) 1.0 
11 0.2 (0) 0.8 (0) 0 
12 0.7 (0) 1.8 (0) 0 
13 0.7 (0) 1.0 (0) 0 
14 0 (0) 1.8 (0) 1.0 
15 0.5 (0) 0.7 (0) 0 
16 0.8 (1) 0.9 (0) 0 
17 0 (0) 0.2 (0) 0 
18 0.5 (0) 1.2 (0) 0 
19 0.1 (0) 2.3 (0) 1.0 
20 0.6 (0) 0.4 (0) 0 
21 0.2 (0) 2.7 (0) 1.0 
22 0.3 (0) 1.5 (0) 1.0 
23 0.1 (0) 0.3 (0) 0 
24 0.3 (0) 2.0 (0) 05 
25 0.8 (0) 2.5 (0) 1.0 
26 0.3 (0) 0.7 (0) 0 
27 0.5 (0) 0.8 (0) 0 
28 0.3 (0) 1.8 (0) 1.0 
29 0.3 (0) 1.4 (0) 0.5 
30 0.8 (0) 1.1 (0) 0.5 
31 0.2 (0) 0.8 (0) 0 
32 0.8 (0) 1.2 (0) 0 
* Disease level is the maximum disP-ase score for each plant rated on a scale of 0 to 5, meaned for the 12 plants 
in the sample from each plot. 
# The number in parentheses following the &caw score is the number of multinucleate Rhizoctonias isolated 
from those lesions. 
NOTE: Zymograms were run on multinucleate Rhizoctonias isolated in this experiment All tested to date 
were ZG3, the hypocotyl attacking strain. 
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Part 2: 
Table 6. Pit number one, average depth of rooting, soil moisture profile and bulk density profile 
Depth 
(cm) 
Distance from edge of patch 
110 80 50 20 0 20 50 
Average tap root length (cm) 9 7 5 4 17 17 
a. Soil moisture profile (%) 
10 5.5 4.0 4.3 3.8 2.8 2.6 
30 3.7 2.9 3.9 3.6 3.3 3.2 
50 3.7 3.7 3.9 3.7 3.7 3.5 
70 3.8 4.0 3.9 4.0 3.9 3.8 
b. Soil bulk density profile (g/cc) 
10 1.4 1.5 1.5 1.5 1.3 1.5 
30 1.5 1.5 1.6 1.6 1.5 1.5 
50 15 1.5 1.5 1.5 1.6 1.4 
70 1.4 1.6 1.6 1.5 1.6 1.5 
Table 7. Pit number two, average depth of rooting, soil moisture profile and bulk density profile (edges of 
patches located at distances 0,50 and 110 cm) 
Depth 
(cm) 













Average tap root length (cm) 27 - 47 44 8 
a. Soil moisture profile (%) 
10 4.5 3.3 3.7 3.3 4.6 4.5 
30 4.5 4.4 4.6 4.1 4.3 4.7 
50 4.6 4.6 4.7 4.4 4.8 4.9 
70 4.8 4.8 4.8 4.9 5.1 5.1 
b. Soil bulk density profile (g/cc) 
10 1.5 1.5 15 15 15 1.4 
30 1.5 1.5 1.4 1.5 1.6 1.6 
50 1.5 1.5 1.6 1.4 1.4 1.5 
70 1.5 1.6 1.6 1.5 1.6 1.5 
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Part 3: 
Table 8. Soil strength profiles at five sites comparing soil compaction inside patches with adjacent areas 
outside the same patch 
Depth 
(cm) 
Site 1 Site 2 Site 3 Site 4 Site 5 
In Out In Out In Out In Out In Out 
3.5 4 4 5 5 5 6 7 4 5 2 
7.0 7 8 11 8 10 12 18 15 13 16 
10.5 15 20 18 13 20 23 25 20 19 21 
14.0 30 28 24 21 27 30 32 33 30 28 
175 39 30 31 30 35 37 38 41 39 41 
21.0 45 41 36 36 41 43 43 47 47 49 
24.5 50 45 40 40 45 45 45 49 51 54 
28.0 52 47 43 42 49 46 43 48 53 56 
31.5 51 46 43 43 48 46 39 42 52 55 
35.0 50 44 42 45 48 45 36 39 52 52 
38.5 48 40 41 46 48 42 30 34 50 49 
42.0 44 37 39 45 46 41 26 30 48 45 
45.5 40 36 36 42 44 38 23 27 44 42 
49.0 37 35 33 40 41 36 22 24 41 37 
52.5 34 35 27 39 36 34 21 25 39 34 
Part 4: 
Methyl ethanol drop tests on 0 to 25 mm soil samples taken from inside and outside patches 
showed that none of the patches had a non—wetting soil problem. 
Pleiochaeta setosa spore counts were carried out on soil from four patches (sample depth 
0-25 mm and 25-100 m). Spore counts were similar for soil from within patches to that from 
outside patches for both depth factions (patch 647 and 237 compared with non—patch 778 and 
325 spores/g). 
Conclusions: 
1. There was no relationship between the points from which Rhizoctonia was isolated at 
the early sampling time and the points at which patch symptoms later developed. 
Neither was there any relationship between the disease scores for the early sampling 
date and the patches which later developed. 
2. Soil strength measurements and an examination of the sides of the pits did not present 
any physical cause for the patch development. That is there was no hard pan, no textural 
contrast in the soil nor any difference in bulk density. 
3. Tap root length (depth of rooting) was not proportional to top growth in all cases, 
indicating a greater effect of the lateral root pruning observed in these patches. 
4. Neither a localised non—wetting soil problem nor a localised concentration of 
Pleiochaeta setosa spores appear to be associated with this patch disease. 
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90ec26 
East Chapman patches — Identification of causal fungus 
Location: 
East Chapman Research Station 
Aims: 




Lupin and barley mixed plots were sown with a twenty run combine into an area where 
patches were expected to develop. The two species were kept separate by sowing in alternate 
pairs of runs i.e. two rows of lupins then two rows of barley etc. across the machine. 
About three weeks after sowing, lupins and barley in plots were sampled and assessed for root 
rot. 
Part 2: 
Immersion plates were used to isolate fungi from soil within patches. Water agar plus 
aureomycin (25 ppm ai) plates were buried in the soil, the surface of each plate was prevented 
from direct contact with the soil by one or two thicknesses of woven shadecloth mesh. A 
shallow trench was dug on a radial line across the edge of 4 patches, a clean face was made at 
45 degrees to the surface and plates were placed at 100,300 and 500 mm from the edge of the 
patch inside and outside. Tops of the plates were at about 15-20 mm below the soil surface 
and pressed against the face of the trench so that the mesh was in good contact with the soil 
and the agar was firmly against the mesh. 
The plates were buried on 23/8/90 and removed on 27/8/90. Representative colonies were 
subcultured from each plate onto potato dextrose agar, when sufficient growth had occurred 




There was no disease on the barley, whereas 44% of lupin plants had root rot and only 1% had 
hypocotyl rot. 
The trial was monitored for the remainder of the season for the development of patches. 
Patches became apparent in the runs of lupins in late July, barley showed a slight depression in 
growth. In September when barley plants began to mature distinct patches were apparent in 
both lupins and barley. 
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Part 2: 
Only Rhizoctonia solani ZG3, Binucleate Rhizoctonias, and a sterile white fungus were 
isolated in the soil immersion plates. There were no isolates o f  the ZG1 type, the bare patch 
causing strain. 
Table 9. The number of  isolates of fungi from soil immersion plates placed across the edge of  patches 
Fungus 
Distance from edge of patch (M) 
Inside Outside 
0.5 0.3 0.1 0.1 0.3 0.5 
Rhizoctonia solani 2 3 4 0 7 3 
Binucleate Rhizoctonia 52 2 4 9 1 
Sterile White Fungus 25 27 25 16 0 0 
Other fungi (un—classified) 15 11 12 20 30 28 
Conclusions: 
The patches are not caused by Rhizoctonia solani ZG1, the strain which causes bare patch. 
The reasons are: 
a. Patches did not develop as early in the barley as they did in the adjacent rows o f  lupins. 
b. Barley did not display root lesions o f  the type expected in Rhizoctonia bare patches, or 
any other type o f  root lesions. 
c. Rhizoctonia solani ZG1 was not isolated from root lesions on the lupin plants, or 
directly from the soil by immersion plates. 
The sterile white fungus was found on all immersion plates placed inside patches but not on 
any from more than 100 mm outside patches. This fungus appears to be the most likely to be 
the cause o f  the patches. 
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90GE94 & 90GE95 
Demonstration of effect of deep cultivation on Eradu sandplain patches 
Location: 
Property of Mr W. Speechly, Casuarina. (90GE94) 
Property of Mr T. Freeman, Tenindewa. (90GE95) 
Aims: 
To demonstrate that deep cultivation does not ameliorate the effects of "Eradu patch" on 
lupins on sandplain soils. Additionally to examine whether fungicides are a possible control 
for this disease. 
Soil type: 
Both experiments were on yellow "Eradu" sandplain soil. 
Treatments: 
The experiment was a randomized complete block design. There were four replicates of each 
of the following treatments. 
1. Direct drill Nil seed treatment 
2. Direct drill Rovral seed treatment 
3. Direct drill Rizolex seed treatment 
4. 10 cm cultivation, 5 cm sowing (one pass) 
5. 25 cm deep ripping then direct drill 
6. 25 cm deep ripping then treatment 4 above. 
Methods: 
Paddocks were selected that had displayed patches in lupin crops in 1988 and sites relocated 
with the aid of aerial photographs. The experiments were sown on 15/5/90 (900E94) and 
14/5/90 (90GE95). 
Deep ripping was done with the cultivation depth modified combine immediately prior to 
sowing. This machine was also used to do a deep cultivation and sow in a one pass operation. 
Fungicide seed treatments were applied as a wet slurry at the recommended rates. The 
experiments were sampled to determine the level of root and hypocotyl disease on 4/6/90. 
Results: 
Table 10. The number of  plants per square metre established at the time of  sampling (4/6/90) (with full 











1 5 cm Nil Nil 55.9 
, 
42.2 
2 5 an Nil Rovral 58.0 34.4 
3 5 cm Nil Rixolex 54.2 33.8 
4 10 cm Nil Nil 59.9 37.8 
5 5 cm 25 cm Nil 61.3 35.7 
6 10 cm 25 cm Nil 58.7 37.8 
.. _ 
Difference NS NS 
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Table 11. The proportion of plants with root rot and the proportion with hypocotyl rot (all values are the 






90GE95 90GE94 90GE95 90GE954 
1 0.56 0.63 0.041 0.35 
2 0.69 0.51 0.062 0.20 
3 0.58 0.48 0.046 0.21 
4 0.50 0.59 0.141 0.35 
5 0.39 0.48 0.091 0.35 
6 0.32 0.49 0.150 0.26 
Difference <0.01 NS <0.005 NS 
LSD (0.05) 0.18 0.058 
Table 12. The sowing depth of plants sampled for disease assessment, and the grain yield of  plots 
Treatment 
number 
Sowing depth (mm) Yield (t/ha) 
90GE95 90GE94 90GE95 90GE94 
1 30.1 48.9 1.15 1.50 
2 34.5 48.4 1.12 1.'72 
3 27.2 52.0 1.15 1.60 
4 42.8 58.0 1.52 132 
5 31.8 54.2 1.38 1.45 
6 32.2 569 1.40 1.58 
Difference NS NS NS NS 
Conclusions: 
1. There was no effect of any of the treatments on the severity of the patch disease which is 
reflected in the plant establishment numbers and the plot yields. 
2. There appears to have been an effect of deep ripping (treatments 5 and 6) in reducing 
root rot incidence in experiment 90GE95 only. Also apparently deep cultivation 
(10 cm) (treatments 4 and 6) of increased hypocotyl rot in experiment 90GE95 only. 
These effects cannot be explained by variations in sowing depth, however, similar 
effects were not apparent in experiment 90GE94. 
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3. Interaction o f  Lupin Root and Hypocotyl Diseases with Herbicides. 
90BA61 Knockdown herbicide time and rate of  application. 
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90BA61 
Knockdown herbicide time and rate of application 
Location: 
Badgingarra Research Station (Paddock 5A) 
Aims: 
In 1988 and 1989 experiments showed a greater level o f  root and hypocotyl disease on lupins 
following the use o f  Roundup as a knockdown than following Sprayseed, when both were 
used within 24 hours o f  sowing. The aim o f  this trial was to determine whether this difference 
between herbicides occurs with greater delays in sowing after herbicide application. 
Soil type: 
The experiment was on grey sand with some gravel. 
Treatments: 
The experiment was a randomized complete block, there were four replicates o f  each of 
treatment. 
There were 20 treatments being an incomplete factorial of  the following main treatments: 
Herbicide rates Time o f  application Machine 
Sprayseed 1 U h a  7 Days pre Sowing Combine 
Sprayseed 2 14/ha 3 Days pre Sowing Cultitrash 
Roundup 0.4 L/ha < 2 4  Hours pre Sowing 
Roundup 0.8 1..,/ha 
Roundup 1.2 L,/ha 
Roundup 2.0 Liha 
Methods: 
The herbicide applications were applied as per the treatment schedule and the experiment was 
sown on the 15/5/90. Plant establishment counts and samples for assessment o f  the level of 
disease were taken on 25/6/90. 
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Results: 
Table 13. Plant establishment counts (plants per square metre) (with full description of  treatments 










1 7 Sprayseed 2 Combine 39 
2 7 Roundup 0.8 Combine 33 
3 7 Sprayseed 2 Cultitrash 27 
4 7 Roundup 0.8 Cultitrash 28 
5 3 Sprayseed 2 Combine 34 
6 3 Roundup 0.8 Combine 34 
7 3 Sprayseed 2 Cultitrash 28 
8 3 Roundup 0.8 Cultitrash 28 
9 <1 Sprayseed 2 Combine 37 
10 <1 Roundup 0.8 Combine 34 
11 <1 Sprayseed 2 Cultitrash 35 
12 <1 Roundup 0.8 Cultitrash 26 
13 <1 Sprayseed 1 Combine 34 
14 <1 Sprayseed 1 Cultitrash 31 
15 <1 Roundup 0.4 Combine 33 
16 <1 Roundup 0.4 Cultitrash 29 
17 <1 Roundup 1.2 Combine 32 
18 <1 Roundup 1.2 Cultitrash 25 
19 <1 Roundup 2.0 Combine 40 
20 <1 Roundup 2.0 Cultitrash 22 
Table 14. The observed depth of sowing, incidence of root rot (%) and hypocotyl rot (%) and the grain 











1 65 11.2 5.3 3.6 
2 61 15.5 9.7 3.3 
3 37 30.7 9.8 2.7 
4 34 22.8 8.9 2.8 
5 52 18.4 4.6 3.4 
6 65 12.2 9.8 3.2 
7 31 35.9 9.6 3.0 
8 36 14.6 7.4 2.8 
9 68 10.1 9.3 3.2 
10 57 20.5 5.7 3.2 
11 44 11.0 5.5 3.2 
12 50 21.8 9.1 2.9 
13 62 10.9 12.8 3.4 
14 39 23.3 7.1 2.9 
15 62 21.9 10.0 2.9 
16 41 24.1 1.8 2.9 
17 68 9.4 8.2 3.4 
18 45 12.8 3.9 2.7 
19 60 20.6 10.5 3.4 
20 41 21.0 6.4 2.7 
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Conclusions: 
1. Sowing depths differed between combine and cultitrash which has confounded all other 
observations, also the level o f  root and hypocotyl rot were relatively low and 
inconsistent across the trial. 
2. There was generally a greater plant establishment and grain yield for plots established 
with the combine than those established with the cultitrash. 
3. There was no consistent trend in levels o f  hypocotyl rot or root rot incidence between 
machines used for sowing or between herbicide treatments. 
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